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Composting of Feedlot Manure:
Compost Characteristics, Crop Yields and
Application Rates
Casey B. Wilson
Galen E. Erickson
Terry J. Klopfenstein
Walker Luedtke
Mark A. Schroeder1
Summary
Crop yields were measured using
no-compost check strips in large-scale
production fields to determine the
impact of a one-time compost application. Adding compost to irrigated corn,
irrigated soybeans and dryland corn
acres significantly increased yields.
Altering the application rate from 0 to
20 to 40 ton per acre did not significantly increase grain yield. However,
all yields made biological improvements under irrigated conditions when
compost was added.
Introduction
Managing manure and its nutrient content is increasingly important for agricultural producers.
Numerous projects have been initiated at the University of Nebraska
to help producers handle the challenges of managing manure, and
also the costs associated with nutrient management. The primary focus
of this article is to summarize compost characteristics and average
yield responses from a one-time
compost application to irrigated
corn and soybeans or dryland corn
and soybeans.

Procedure
Composting was initiated in
1993 (Study 1) to handle manure
from the 1500-head research beef
feedlot at the University of
Nebraska Agricultural Research
and Development Center near
Ithaca, Nebraska. Subsequently,
compost as a waste management
system has been evaluated by determining costs of composting and
spreading, nutrient recoveries during composting and yield impacts
from compost amendment to soil.
Research progress reports have
been provided in previous beef
reports (1996 Nebraska Beef Report,
pp 77-79; 1997 Nebraska Beef Report,
pp. 88-91; 2001 Nebraska Beef Report,
pp 92-95).
Composting occurred in windrows during the summer months
(May to October) and was dependent on manure supply and timing.
After windrows were formed,
samples were collected from random locations. Compost was considered finished when windrows
no longer produced heat two to
seven days after turning. After complete composting, windrows were
again sampled. Samples were
composited by time and by windrow and analyzed for DM, OM, N
(nitrogen), P (phosphorus), K
(potassium) and most mineral elements. Nitrogen recoveries were
calculated using total ash as an
internal marker and the following

equation: Nitrogen recovery = 100 x
[ (% ash before ÷ % ash after) x (% N
after ÷ % N before)]. The reductions
in manure weight with composting
also were evaluated in a similar
manner using total ash as a marker
for DM. Weight reduction percentage was the reduction in as-is
weight over the entire composting
period divided by the as-is weight
before. Weights before composting
were calculated as follows: As-is
weight before = [((DM weight after
(lb) x % ash after) ÷ % ash before)) ÷
%DM before]. Ash and N concentrations on a DM basis were used in
both calculations.
Since 1993, approximately 1600
acres received compost. Fields were
chosen based on a Bray P-1 soil
phosphorus test result less than 15
ppm as the critical soil test value
and the availability of compost. In
1999 compost application was
increased to 20 tons/acre (as is).
Check strips were maintained in
large scale production fields by
GPS/GIS technology to ensure strip
identity and integrity. No-tillage
cropping systems were utilized in
all research and compost was not
incorporated.
Yield data have been collected
and summarized for compost produced from 1999 to 2003. Total
weight from check strips was collected in a 550-bu Brent (model 672)
grain cart equipped with J-star load
cells or measured by truck scale.
(Continued on next page)
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When weighing capability was
unavailable, yields were determined by calibrated yield monitors
from grain combines. Fields were
managed similarly in terms of crop,
variety or hybrid, irrigation , N fertilization and planting/harvesting
dates. No commercial P was
applied. Compost was applied in
winter after soybean harvest and
before corn planting.
To account for variation from
field to field, field and compost
treatments were included in the
yield model for all compost treatments. All fields were maintained
on either an irrigated, no-till cornsoybean rotation or a non-irrigated,
no-till corn-soybean rotation. Yield
differences were analyzed within
each crop by year from application
time, whether one, two or three
years from compost amendment,
using the MIXED procedure in SAS.
An additional study was initiated in 1999 (Study 2) to evaluate
applying compost at different rates
to evaluate yield response in an irrigated corn-soybean rotation. Compost was applied at one of three
rates: 0, 20 or 40 ton/acre (as is).
Treatments in the rate study were
applied to 16-row strips in large
production fields with five replications per application rate. Compost
application and grain yield were
conducted in the same manner as
described above. Data were analyzed within each crop by year from
application time and predetermined contrasts were made to compare application rates using the
MIXED procedure of SAS.
Results
Compost Characteristics
Nitrogen concentration is usually an indicator of compost quality
and soil contamination. Nitrogen
content of feedlot compost is generally lower in years accompanied by
muddy and wet conditions (1996
Nebraska Beef Cattle Report, pp 7779); however, the four years
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Table 1. Feedlot compost nutrient composition for 2000 to 2003.

Yeara
2000
2001
2002
2003
Average

Lb per ton of DM

DM
In,%b

DM
Out,% c

N

P

K

N
recovery

%
Reductiond

82.4
62.6
76.2
69.2
72.6

76.6
73.6
77.7
80.6
77.1

15.7
20.6
19.9
17.2
18.4

7.5
12.9
10.8
14.5
11.4

23.9
27.9
24.7
29.5
26.5

72
79
73
83
76.8

4.0
23.6
12.9
20.1
15.2

aYear represents the summer that composting
bManure DM entering the compost process.
cDM of finished compost.
d% reduction in weight from

occurred.

manure to finished compost.

Table 2. Yield response (bu/acre) from compost on irrigated corn and soybeans.
Yeara
1
3
Overall average

cropb

No Compost Compost

diff(bu)

diff(%)

strip SEM

P=

IC
IC

224.2
231.8
228.0

232.6
246.5
239.6

8.4
14.7
11.6

3.7
6.3
5.0

18
6

2.2
3.6

0.01
<0.01

2
ISB
3
ISB
Overall average

60.8
58.9
59.9

61.9
58.8
60.4

1.1
-0.1
0.5

1.8
-0.2
0.8

15
3

0.5
1.9

0.05
0.97

aYear

is the number of years following a one-time compost application, differences in
bushels and percentage calculated as compost minus no compost divided by no
compost treatment, strip is a measure of replication, SE is the standard error of the
mean, and P= is the probability that the compost and no compost treatments are equal
when variation due to fields is accounted for.
bCrop designated as IC (irrigated corn) or ISB (irrigated soybeans).

reported here were accompanied by
minimal soil contamination.
Compost analyses are reported
in Table 1. Averaged across four
years, finished feedlot compost contained 18.4 lb of N, 11.4 lb of P and
26.5 lb of K per ton of DM. Dry matter concentration averaged 77.1%.
Therefore, 14.2 lb of N, 8.8 lb of P
and 20.4 lb of K were produced per
ton of as-is compost. Converting P
to P2O5 basis leads to 20.2 lb of
P2O5 per ton of as-is compost from
the feedlot. Converting K to K2O basis leads to 31.9 lb of K2O per ton of
as-is compost from the feedlot. Using the average N concentration of
14.2 lb of N, the value of N is $3.02
per ton (as-is) assuming N is priced
at $0.212 per lb (NH3 = $350 per ton
equivalent, based on 2004 prices).
Similar calculations for P suggest
the value of P is $5.92 per ton (as-is)
assuming $0.293 per lb P2O5
(18-46-0 = $270 per ton equivalent).

During composting, energy is
required in the form of carbon
(organic matter) to maximize N
recovery. Therefore, a critical measure in manure is the carbon to
nitrogen (C:N) ratio. Feedlot
manure is usually 12:1 whereas
optimal C:N ratios are 25:1 or
greater. The consequences of low
C:N ratios are greater N losses.
Table 1 contains N recovery ranges
for feedlot compost in these studies.
N recovery was variable but ranged
from 60% to 90%, which suggests
that the majority of N is transformed from inorganic N to organic
N. Once applied, organic N should
be more stable than that in manure
and eventually will be used by the
growing crops.
Calculated weight reduction percentages show an average reduction of 15.5% of initial manure
weight. This is a sizeable reduction
in weight to be handled and

Table 3. Yield response (bu/acre) from compost treatment on dryland corn and soybeans.
Yeara

cropb

-comp

+comp

diff(bu)

diff(%)

1
DLC
2
DLC
3
DLC
Overall Average

140.5
103.0
119.5
120.9

158.1
106.1
118.5
127.6

17.6
3.1
-1.0
6.6

12.5
3.0
-0.8
5.5

6
3
3

1.5
2.1
2.1

<0.01
0.19
0.65

1
DLSB
2
DLSB
3
DLSB
Overall Average

51.5
48.7
44.4
48.2

51.1
47.6
44.4
47.7

-0.4
-1.1
0
-0.5

-0.7
-2.3
0
-1.0

12
6
3

0.9
1.3
1.8

0.71
0.40
0.97

strip SEM

P=

aYear is the number of years following a one-time compost application, differences in
bushels and percentage calculated as compost minus no compost divided by no
compost treatment, strip is a measure of replication, SE is the standard error of the
mean, and P is the probability that the compost and no compost treatments are equal
when variation due to fields is accounted for.
bCrop designated as DLC (dryland corn) or DLSB (dryland soybeans).

Table 4. Rate response (bu/acre) from compost treatment on irrigated corn and soybeans.
Yieldc
Yeara cropb
1
2
3
4

IC
ISB
IC
ISB

0 versus 20

0 versus 40

0

20

40

diff(bu)

SE

P=

diff(bu)

SE

P=

141.2
66.5
196.8
66.2

143.9
67.5
203.5
68.8

143.7
68.8
208.2
68.9

2.7
1.0
6.7
2.6

6.8
2.3
6.8
2.3

0.69
0.67
0.33
0.27

2.5
1.3
11.4
2.7

6.8
2.3
6.8
2.3

0.71
0.59
0.11
0.24

aYear is the number
bCrop designated as

of years following a one-time compost application.
IC (irrigated corn) or ISB (irrigated soybeans).
grain yield with different compost application rates 0 ton/acre, 20 ton/acre
and 40 ton/acre.
cRepresents

improves transportation efficiency
for field application.
Crop Yields and Benefits
Irrigated
Adding compost to irrigated
acres improved (P < 0.10) yields in
the first, second and third years following application (Table 2). Yields
were increased by 8.4 bushels,
which was 3.7% the first year with
irrigated corn, 1.1 bushels or 1.8%
for soybeans in year 2 and 14.7
bushels or 6.3% with irrigated corn
in year 3. The improvements in
yield in the first two years following application are in agreement
with previous Nebraska research
(2001 Nebraska Beef Report, pp 9295) when 10 ton/acre (as-is) compost was applied. The response
with irrigated corn in the third year
is unexpected. Further research
including more replications is

necessary to validate the increase in
year 3.
Assuming a 11.6 bushel increase
in corn yield in year 1 and 3 (based
on overall average response) and a
1.1 bushel increase in soybean
yields in year 2, the compost treatment increased gross returns by
$59.74. This assumes an average
(10-year) corn price of $2.30 per
bushel and a soybean price of $5.80
per bushel. If application costs
average $2.50 per ton (based on previous calculations; 1997 Nebraska
Beef Report, pp 88-91), then total
spreading costs are $50 per acre if
20 ton per acre is applied. In this
situation the increased return over
three years covered the application
costs.
Non-Irrigated
Adding compost to non-irrigated
corn acres increased (P > 0.001)
yields by 17.6 bushels or 12.5% in

the first year after application. In
subsequent years, the impact of
adding compost was not statistically significant. Based on the
results in Table 3, compost treatment numerically increased dryland corn yields in the first and
third years; however, variation from
year to year was probably due to
precipitation differences. With variable yields due to weather effects
during different years, benefits due
to compost application were not
distinguishable. Biologically, a
5.5% average yield increase (Table
3) with dryland corn over three
years would be important. If yield is
increased 6.6 bushels due to compost treatment, then gross income is
increased by $45.50 (6.6 bushels x 3
yrs x 2.30 per bushel).
With non-irrigated soybeans,
compost treatment did not result in
statistical differences in yield
(Table 3) when compared with the
no-compost treatment. Overall,
compost application to dryland
soybeans showed reduced yields of
1% (0.51 bushels). Only five fields
were used to measure dryland soybean yields in the three years following application. Yield variation
with dryland soybeans was greater
than with irrigated soybean. The
increased variation in dryland situations is presumably related to precipitation differences and the
subsequent impact of weather on
yields. This variation is similar
when corn is grown on dryland
acres.
Level of Application
Applying compost at 20 or 40
ton/acre showed no significant
yield response with irrigated corn
or soybeans (Table 4). However,
both corn and soybeans show a
numerical increase in yield in all
four years following compost addition. Average yield increase over
no-added-compost for years one
and three for irrigated corn was
2.8% and 4.0% for 20 and 40 ton/
acre respectively. Similar increases

(Continued on next page)
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were measured for soybeans in
years two and four with 2.7% and
3.0% for 20 and 40 ton/acre respectively. The potential benefit from
compost addition with increased
rates from 20 and 40 ton/acre may
be the yield increase in subsequent
years. The increase in gross income
from the first four years with the
irrigated corn and soybean rotation
in this study is $42.62 with an
application rate of 20 ton/acre.
In summary, yields were significantly increased when compost
was applied to irrigated corn, irrigated soybeans and dryland corn
in Study 1. Because N fertilization
was not reduced in the compost
treated strips, the increases in
yields and income were over and
above the yields from crops receiving the recommended N fertilizer
rates based on soil tests. The
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economic returns were greatest for
corn, however, in our calculations
application costs were only recovered at the 20 ton/acre rate with
irrigated crops in Study 1. Furthermore, costs associated with composting or the value of nutrients in
compost were not included in these
studies nor were the costs associated with manure disposal. Compost N availability is slow,
releasing 20%, 20%, 10%, and 5% in
the first, second, third and fourth
year after application (2001
Nebraska Beef Report, pp 89-92). This
slow release of N may be one of the
potential benefits of compost application and aid in long-term economic returns.
Because N fertilization was held
constant, we conclude that the
yield response is probably due
to P, but other nutrients may have

influenced yield. Whether yield
improvements resulted from added
P, OM, K, or other nutrients is not
known, only that there is a benefit
from one or a combination of these.
The continued yield response
with compost addition in Study 2
demonstrates the need to evaluate
compost addition over a longer
time. The continued nutrient payout of compost and increased application rates may improve long-term
yields, however, further research is
needed to document the benefit.
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